Launch of an agro-meteorological bulletin and development of online products derived from dynamic by Cubero Jiménez, Diego
Launch of an agro-meteorological bulletin and 
development of online products derived from dynamic 
climate models of grain growth for supporting 
agricultural policy makers.
Tutor: Mª Nieves Garrido del Pozo
Author: Diego Cubero Jiménez
Project 20: 
Development of agro-meteorological products for on-line diffusion.
Delegación Territorial en Castilla y León
21/02/2012 www.aemet.es 2
Agro-meteorological on-line products.
Motivation
Castile and Leon has 9.422.200 ha, where more 
than half of the region's area (roughly 5.783.831 
hectares) is arable land.
The land is generally dry, but fertile, thus 
predominating dryland farming. 
Despite the declining of rural population, the agricultural production of the historically 
known as "the granary of Spain" still represents 15 percent of country's whole 
primary sector.
Wheat and barley are the most traditional crop. In addition, sunflower fields have 
spread in the southern plains.  
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Motivation
The region is also at the forefront of quality wines 
production. In these areas there are more than 
400 wineries, that allow the maintenance of the 
many rural towns population.
Obviously, all of these dryland farming have a 
strong dependency on meteorological factors.  
Moreover, there are several irrigated zones where maize, sugar-beets and potatoes 
are grown. Meteorological information related to rain and moderate frosts could be 
critical to these irrigation cultives.
Therefore AMET, in collaboration with ITACyL, is raising and developing new 
supporting services for agriculture.
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1. -Agro-meteorological bulletin. 
• Maximum daily precipitation
• Monthly accumulated rainfall
• Number of days with temperature 
bellow 0ºC
• Number of days with temperature 
bellow -5ºC
• Maximum wind
Summary of carried-out developments
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2. –Seven-days prediction. 
• Maximum daily precipitation
• Monthly accumulated rainfall
• Maximum wind.
• Minimum temperature
• Maximum temperature
• Moisture 
Summary of carried-out developments
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Use of BDDP (Numerical Weather Prediction):
• CEP 
• HIRLAM
Summary of carried-out developments
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Technologies. 
Our software generates automatic bulletins in 
PDF format, that include visual maps derived 
from raster-TIFF images.
The development language depends on the 
needs of the project:
• Bash code using linux shell.
• ANSI C (Magic++, GribAPI, Gdal OGR, 
Geos, Proj, OCI - Oracle Call Interface)
Summary of carried-out developments
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The present project intends to generate products and services to control and 
improve agricultural production from agro-climatic models.
Current steps
It is being developed in collaboration with 
ITACyL, supplementing us in those specific 
knowledge areas where they are experts.
The products will be broadcasted online, 
with our tools, designs and developments, 
and probably hosted in a ITACyL’s server.
It will be needed to modelize at any time 
the state of the crop, depending on 
parameters such as soil type, kind of crop 
and, of course, weather data. 
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There are several agro-climatic models: APSIM, AquaCrop, CROPSYST, 
CROPWAT, DSSAT, STICS, SWAP, SWAT, WOFOST… each one with its pros 
and its cons.
For the purpose of this project, WOFOST model (Wageningen University, NL) is 
the one that seems to be the best option since:
•It is satisfactory for both irrigated and dry farming. 
•It allows to model and customize soil parameters.
•It is supported by the Joint Research Center.
•It is open source.
•It works properly under several O.S. (Windows, Linux..)
•It is free.
Dinamic Agro-climatic models
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The WOFOST model
It simulates the crop 
growth and its production 
based on the incoming 
photo-synthetically active 
radiation absorbed by the 
crop canopy, its photo-
synthetic leaf 
characteristics, and 
accounting for water and 
salt stress on the crop.
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The WOFOST model
21/02/2012 www.aemet.es 12
Agro-meteorological on-line products.
• Maximum temperature
• Minimum temperature
• Precipitation
• Number of days with precipitation
• Wind speed
• Early morning vapour pressure
• Irradiation (key parameter)
Meteorological Inputs
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AEMET Weather Station Network
Source Inputs for Irradiation
ITACyL Weather Station Network
Satellite information projects: 
• CM-SAF (Climate Monitoring)
• H-SAF (Hydrology and water management)
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Meteorological Inputs
Meteorological filesFile Generator program
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Next steps:
Agricultural Scope Website
Monitoring Tools Agricultural Recommendations
Commercial Utilities
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Monitoring Tools:
WebGIS:
• Weekly aerial images
• Information for each cultivated parcel
• Harvest predictions
• Meteorological monitoring bulletin
• Phytosanitary alerts 
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Agricultural Recommendations:
WebGIS:
• Fertilization advices
• Seeding recommendations
• Frosts map for degree days 
calculation (for crop choice, or 
growing cycles, by thermal 
integrals)
• Prediction bulletin (including 
InfoRiego tool)
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Agricultural Recommendations:
Choice crop by thermal integrals in order to FAO growing cycles
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Agricultural Recommendations:
Example of frosts map 
to take decisions related 
to which kind of corn is 
recommended for each 
area.
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Commercial Utilities
• Efficiency and productivity 
statistics.
• Historical and current tables 
of grain prices.
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Future steps
•Include the possibility of ordering detailed studies 
upon request, downloadable in PDF / Excel, etc ... 
•Make the tool extensible to the whole Spanish 
territory.
•Analyze and study more types of crops.
•Using agro-meteorological models more complex 
and complete.
•Collaborate with other governments / universities 
to study, not only agriculture but also forestry.
Thank you!
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